months after surgery, and returned to the preoperative level 6 months after surgery [1] , indicating that recovery in the early postoperative phase can be expected. Our hospital has succeeded in early catheter removal, improvement of urinary incontinence, and discharge using Noguchi's anastomosed site-lifting method and by developing a clinical path [2] . In contrast, sexual dysfunction (impotence) occurs in more than half of patients after surgery, and their QOL is impaired for a long time after surgery. The outcome markedly varies among facilities, and at present no standard, consistent approach to preservation of sexual function has been developed, despite the many studies on the influence of nerve-sparing and age on postoperative sexual function that have been published after Walsh et al. initially reported nerve-sparing radical prostatectomy [3] .
The UCLA Prostate Cancer Index (UCLA-PCI) is a localized prostate cancer-targeted QOL questionnaire widely used internationally, consisting of 20 items covering 6 aspects of complications following radical prostatectomy ('urinary function', 'urinary bother', 'bowel function', 'bowel bother', 'sexual function', and 'sexual bother'), and the reliability and validity of the Japanese edition has been confirmed [4] . In addition to the disease-targeted QOL questionnaire, FACT-P, EORTC, and SF-36 are generally used as health-related QOL questionnaires in other studies on QOL, but the UCLA-PCI covers typical complications following radical prostatectomy, and consists of only 20 items so is considered less stressful than other indices.
In this study, we evaluated the QOL of patients following radical retropubic prostatectomy for localized prostate cancer using the Japanese edition (version 1.2) of the UCLA-PCI, and investigated the influence of surgery on the patients' QOL, factors involved, changes in the QOL during the postoperative period, and the influence of preservation of the neurovascular bundles, hoping that the findings would prove useful information to patients considering radical prostatectomy.
SUBJECTS AND METHODS
The study was performed in 105 patients who were histopathologically diagnosed with prostate cancer and who underwent radical retropubic prostatectomy at Kurume University Hospital and 8 related facilities between January 2002 and February 2006. The neurovascular bundles were preserved in 69 patients (65.7%) (bilateral: 45 (42.9%), unilateral: 24 (22.9%)), and no nerves were preserved in 36 (34.3%). Regarding nerve preservation, patient's requests were given a high priority, but in most cases the side positive on biopsy was resected. The bilateral nerves were resected in all cases that received concomitant MAB treatment. The localization of cancer in the prostate was confirmed by MRI. As a rule, the bilateral nerves were preserved in all cases after August 2005. The bilateral nerves were resected in all cases with concomitant MAB treatment, as a rule. The same operator performed all surgeries, employing the anastomosed site-lifting method via the retropubic approach developed by Noguchi [2] . The clinical stage was diagnosed following the 5th edition of the TNM classification revised by the UICC in 1997. No postoperative adjuvant therapy, such as treatment with sildenafil citrate, was performed in any patient.
For evaluation of QOL before and after surgery, the Japanese edition (version 1.2) of the UCLA-PCI was used. The patients filled in the questionnaire privately, in the absence of physicians. The survey was performed before surgery and 1, 3, 6, and 12 months after surgery.
One and 3 months after surgery were designated as early postoperative phase, and 6 and 12 months after surgery was the late postoperative phase. In patients who could be surveyed in both phases, answers at 1 month were adopted as those in the early postoperative phase, and answers at 12 months as those in the late postoperative phase in the investigation of time-course changes. Complications were classified into 6 aspects following the international criteria: 'urinary function', 'urinary bother', 'bowel function', 'bowel bother', 'sexual function', and 'sexual bother', and were assessed by assigning a grade from 0 (worst) to 100 (best). In addition, the influence of preserving or not preserving the neurovascular bundles were investigated.
For comparison among the three different nervespared groups, one-way ANOVA and chi-square tests were used. Repeated measures ANOVA was performed for comparison of changes in the time-course UCLA-PCI among the different nerve-spared groups. Multiple regression analysis (stepwise method) was employed to investigate factors determining sexual function in the late postoperative phase. A significance level of less than 5% was regarded as significant. Statistical analysis software (JMP version 7.0) was used. 
QOL (UCLA-PCI) AFTER RADICAL PROSTATECTOMY

RESULTS
Characteristics of patients by nerve preservation
The characteristics of patients with and without nerve preservation are presented in Table 1 . Significant differences were only observed in the preoperative PSA level and operation time. For the clinical stage which divided into those with localized (T1/T2) and non-localized (T3/T4) cases. Many patients in the non-spared group (T3-4: 11) had lesions that were not localized, while only one T3-4 case was present in the unilateral nerve-spared group, showing a significant difference (p<0.001). On the preoperative UCLA-PCI survey there was no significant difference in any of the indices among the three different groups.
Changes in UCLA-PCI in groups with and without nerve preservation
Time-course changes in urinary function (A) and bother (B) in groups with and without nerve preservation ( Fig. 1) : Regarding 'urinary function', there was no significant difference in the preoperative values. In the early postoperative phase, the value deteriorated in the bilateral nerve-spared group, but recovered to the preoperative level in the late postoperative phase. 'Urinary bother' slightly increased with changes in 'urinary function' in the early postoperative phase in all 3 groups, compared to that before surgery, but improved to a level higher than the preoperative value in the late postoperative phase. However, these timecourse changes or differences among the groups were not significant. 
Characteristics of Patients by Group
Time-course changes in bowel function (A) and bother (B) in groups with and without nerve preservation ( Fig. 2) : Both 'bowel function' and 'bowel bother' slightly deteriorated in the early postoperative phase with or without nerve preservation, but recovered to the preoperative levels by the late postoperative phase in all three groups. There were no significant differences in the time-course changes between the groups. Time-course changes in sexual function (A) and bother (B) in groups with and without nerve preservation ( Fig. 3) : Regarding 'sexual function', there were no preoperative differences among the three groups. In the early postoperative phase the mean scores dramatically decreased in all 3 groups, showing a marked impairment of the QOL. In the late postoperative phase, recovery was favorable in the bilateral nerve-spared group, but poor in the unilateral nervespared group as well as the non-nerve-spared group. The time-course changes in sexual function showed significant differences among the three groups (p=0.0015 on repeated-measures ANOVA). Regarding 'sexual bother', no aggravation was noted in the early postoperative phase in the non-nerve-spared group. In the nerve-spared group, despite an improved QOL score for 'sexual function', bother deteriorated in the late postoperative phase in the unilateral nervespared group, but the time-course change was not sig-A B nificant.
Multiple regression analysis of sexual function
Of the measured indices of the UCLA-PCI, a significant difference was noted in 'sexual function' in the late postoperative phase between the nerve-spared and non-spared groups. This finding was subjected to multiple regression analysis (stepwise method) regarding age, preoperative PSA level, operation time, blood loss, clinical stage (categorized into 2 stages), presence or absence of nerve preservation, and preoperative value of sexual function (on the UCLA-PCI scale) as explanatory variables. Nerve preservation and preoperative sexual function value (on the UCLA-PCI scale) remained in the final model (Table 2) . Only bilateral nerve preservation was significantly associated with sexual function in the late postoperative phase (p<0.0001), whereas unilateral nerve preservation showed no association (p=0.0653).
DISCUSSION
Changes in the QOL following retropubic prostatectomy for localized prostate cancer were prospectively investigated using the UCLA-PCI. The UCLA-PCI items 'urinary function', 'urinary bother', 'bowel function', and 'bowel bother', tended to deteriorate in the early postoperative phase (1 -3 months after surgery), but recovered to the preoperative levels in the late postoperative phase (6 -12 months after surgery), and there were no significant differences in the timecourse changes between the nerve-spared and nonspared groups. Regarding 'sexual function', the value on the QOL scale decreased in the early postoperative phase in both groups, but recovered in the late postoperative phase only in the nerve-spared group, showing a significant improvement of sexual function compared to that in the non-nerve-spared group. On multiple regression analysis to investigate factors associated with sexual function in the late postoperative phase, only the presence or absence of spared nerve showed a significant association.
Since Walsh et al. initially reported nerve-sparing radical prostatectomy [3] , there have been many reports on sexual function following this surgery. Quinlan et al. surveyed patients with preoperative capability of sexual intercourse at least 18 months after surgery in a single facility, and found that 68% had sufficient potency for sexual intercourse [5] . In the study reported by Walsh et 73% of patients after 12 months and 86% after 18 months, showing favorable outcomes [6] . Catalona et al. reported that recovery of potency was favorable in young patients who underwent bilateral nerve-sparing surgery [7] . However, Litwin et al. reported that there was no difference in postoperative sexual function between patients with and without application of nerve-sparing [8] . Furthermore, Talcott et al. reported that recovery of postoperative potency in nerve-spared patients were less than previously reported [9] . With regard to the favorable outcomes achieved by Walsh et al., 1/3 of their patients were treated with Viagra (sildenafil), and it was pointed out that patient selection was involved in the outcome of recovered sexual function [8, 9] . In a review of sexual function following radical prostatectomy reported by Dubbelman et al., the rate of patients with potency following bilateral nerve-sparing radical prostatectomy was within a range of 31-86%, and the number of spared nerves, age, and preoperative sexual activity were the most important factors for the recovery of potency [10] .
There is a marked variation in potency following nerve-sparing surgery among facilities, as shown above. Regarding the cause for this variation, Walsh et al. assumed that the variation was due to the weight of excised specimen, experience of the surgeon, and age and health condition of patients [6] . We analyzed factors associated with sexual function in the late postoperative phase by multiple regression analysis, and found no association with age, operation time, blood loss, preoperative PSA level, clinical stage (categorized into 2 stages), or preoperative value of sexual function on the UCLA-PCI scale. Only nerve sparing was significantly associated with sexual function. However, a marked difference due to the number of spared nerves (unilateral or bilateral) was noted, as reported by Dubbelman et al. Regarding this point, Noldus et al. [11] reported that recovery of sexual function was significantly more favorable in the bilateral nerve-spared than in the unilateral nerve-spared group. Rabbani et al. [12] also reported that the number of spared nerves was an influential factor for the postoperative recovery of sexual function. Nerve preservation is an important factor in consideration of patients' QOL following radical prostatectomy, and this study clarified that bilateral nerve sparing is desirable. Nerve-sparing is an important independent factor for the recovery of sexual function following radical prostatectomy, separate from the other factors, such as age and preoperative sexual function, supporting the recommendation of nerve-sparing surgery, but it may be wise to use electric stimulation to accurately judge the feasibility of nerve-sparing. The results of this study may be useful in explaining surgical procedures and the effects of radical prostatectomy to patients.
We used the UCLA-PCI for the QOL questionnaire. The UCLA-PCI is a disease-targeted QOL questionnaire, covering 'urinary function', 'urinary bother', 'bowel function', 'bowel bother', 'sexual function', and 'sexual bother' as typical complications following radical prostatectomy. It is simple, consisting of only 20 items, and requires little time or effort on the part of patients, so it is less stressful than other indices [4] . However, QOL factors other than sexual function may also determine the recovery of potency, as Litwin et al. reported that sexual function was impaired by the presence of urinary incontinence in 20% of patients who underwent surgery [8] . Moreover, inconvenience in daily life, not only the age of the patient but also the age and sexual activity of his partner, and patient's mental stress may affect sexuality and potency. Thus, for the assessment of postoperative sexual function, the QOL should be comprehensively evaluated in various aspects by concomitantly employing FACT-P, EORTC, and SF-36 as general health-related QOL questionnaires.
Distress tended to increase in the late postoperative phase in the unilateral nerve-spared group. The patients may have been anxious about when their function would recover to the preoperative level, or may have had unrealistic expectation for the spared nerve due to inadequate explanation before surgery of the likelihood of recovery of sexual function by unilateral nerve-sparing. This was a matter of concern regarding the suitability of radical prostatectomy for localized prostate cancer, reconfirming that changes in the QOL after surgery should be considered in the evaluation of the prognosis, and detailed information concerning sexual function, including possible changes in the QOL after surgery should be provided to patients before surgery.
On the UCLA-PCI scale, the value of sexual function was 32.2 before surgery, and those in the early and late postoperative phases were 4.0 and 19.7, respectively. These were markedly lower than those in patients following open radical prostatectomy reported by Ball et al. [13] , where sexual function on the UCLA-PCI was 59 before surgery, and 19, 24, and 33 at 1, 3, and 6 months after surgery. These differences may reflect the fact that reduced sexual function and activity is not regarded as so important in the daily life of the elderly in Japan as it seems to be in Western countries. It is also implied that differences in ways of thinking or habits concerning sex between Europeans/Americans and Japanese may be involved. Since there have been no reports concerning Japanese sexual culture, further assessment of the QOL with regard to 'sex' in Japanese may be necessary.
